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Fig.1 Location of the study area
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Table 1 Fertilization of experimental sample sites

Moy TN B/ BR /A WAL
FINER] AL 50 g WL 20 g HHIC 20 ¢ 2
eS| AL 50 g B 20 g HHIIE 20 g, AHLIL 5 kg 1

REFE AU 100 g HEAE 40 g BPAE 40 g, A HLAE 10 ke 1

2 WARAZE

2.1 BAEKESAE

2 7% [ GO Ry CRRAR B TR 0] 5 T A 32 284
ARHE(2003)),2013 4F 5 H e FEpk A2 % B AL
Mk A% B bR B AR Sy [ s o b < 407 i 0T 0 2R
FUEE = A RE #5500 3 B, 36 o Bekp L T ALY O 2
500 m” (50 mX50 m) , FFHAE M — 2L K] 53R 25 4
10 mX 10 m FETT . Bl — 89 75 M, F4F
GPS(GPSmap 60) 5& {7 » I #EATHE#E BLAR (7 b 55 AF
NR TN SR, SR EARFE K 2,

R2 WMRBEMERFE(FHELIREE, n=25)

Table 2 General characteristic of experimental sample sites(means®SD,n=25)

or Y/ a W/ Wi Wi ML/ m MER/ Y MR ER/ % pH {H
W 2+1.17Cc 22.36%0.71Aab  1£0.038Cc  2.06+0.15Aa 4.0X3.0 25.7843.05Bb 44.82%4.52Bb 6.92+0.10Bb
PIEM  10£1.39Bb  24.1040.84Aa  240.045Aa  1.8540.17Bb  4.0X3.0 12.155%3.61Aa 88.305.35Aa 7.92+0.12Aa

B 33.55+2.07Aa 19.88+1.26Bbe 1.55+0.068Bb  1.4440.26Cc  4.0X3.0 9.11£5.38Aa 29.55+7.97Bb 7.9540.18Aa

T A K 5 B 48 7R 22 5 3 (P<C0. 01)  AFIVNE 71 30m 22 53 18 (P<C0. 05) . R,
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Table 3 Biomass and allocation in its organs for the Juglans regia trees in different stand ages

1R +

B - Bt

kg/hm?

AR E Y R/
BILH/ % kg/hm?

G EEY
=LA/ %

kg/hm?

upsYacty| 4/ R AW/
wHB/ % kg/hm? w= I/ % t/hm?

Y
=L/ %

2 476.8240.10Cc  39.15  283.18+0.10Cc  23.24

10 4076.38£0.12Bb  26.67 5 644.2220.12Bb  36.92 4 170.4520.12Bb  27.28 1 395.38%0.12Bb  9.13

33 16 991.83+£0.17Aa 30.14 18 536.5440.18Aa 32.88 16 373.95£0.17Aa 29.04 4479.67x£0.19Aa 7.95

239.4540.10Cc  19.66

218.634+0.11Cc  17.95 1.2240.10Cc 100
15.29£0.12Bb 100

56.3810. 18Aa 100
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Table 4 General soil characteristi in the plantation of the Juglans regia trees in different stand ages

B B HHLEL/ % LR/ % LW/ % 28/ % HA A /mg/ ke AW/ mg/ kg A /me/kg
i 2.794£0.19Bb  0.17940.009Bb 0.08540.005Bb 1.81+0.059Aa 173.63+0.135Bb 6.640.167Bb  145.9340.154Bb
MR 2.6440.23Bb  0.16+0.011Bb  0.0564+0.006Cc 1.38940.07Bb 113.7140.159Cc 6.46+0.197Bb  159.2540.182Bb
e 4.93+0.34Aa 0.25+0.016Aa 0.121+0.008Aa 2.02940.104Aa 247.4940. 248Aa 140.1740.294Aa 533.48+0.271Aa
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Table 5 The correlation of site conditions and soil nutrients of the Juglans regia plantation

WaER/ g

AL R/ &/ e/ B/ EBE/ B/

MRRECORESOEBBE 0 e T % % % mgke me/ke me/ke
Yopg /o 1
Bl 1) 0. 30 1
LA 0.15  —0.09 1
A2/ % —0.05 —0.38"* 0.36"" 1
T 5 R/ 6 0.1  0.52"* —0.42** —0.49*" 1
pH H —0.03 0.50%" 0.09 —0.24 0.15 1
HHLFE/ % —0.33* —0.05 —0.16 —0.09 —0.22 0.31* 1
EH/ % —0.32* —0.16 —0.07 —0.03 —0.27* 0.23 0.94 1
2/ % —0.22 —0.26" —0.19 —0.04 —0.32" —0.04 0.75"* 0.79"" 1
B —0.06 —0.47** —0.01 —0.03 —0.44** —0.1  0.04 0.1 0.35"* 1
M A /mg/kg —0.35"" —0.30" —0.17 0.12 —0.48** —0.08 0.75 0.72** 0.76 0.22 1
W /mg/kg  —0.04 0.15 —0.04 —0.15 —0.19 0.24 0.64** 0.62** 0.80"* 0.15 0.55*" 1
B /mg/kg  —0.15  0.14  —0.14  —0.21 —0.15 0.43** 0.74** 0.70"* 0.78** 0.19 0.59** 0.84"" 1

. % p<<0.05; % x p<<0.01,

R6 TRKBEREVESIEFRSZEHXR

Table 6 The relationship between biomass of the Juglans regia trees in different stand ages and soil nutrients

— HHLBL/ 2R/ L/ L4/ HBCA/ AL/ AL/ A/
% % % % mg/kg mg/kg mg/kg kg/hm?

HHLBE/ % 1

LA/ % 0.94%* 1

W/ % 0.75*" 0.79*" 1

X 0. 04 0.1 0.35"" 1
HALA /mg/kg 0.75%* 0.72%* 0.76** 0.22 1
B/ mg/ kg 0.64"" 0.62"" 0.80"" 0.15 0.55 1
AL /mg/ kg 0.74%* 0.70** 0.78** 0.19 0.59** 0.84"" 1

7R 0.58"" 0.44"" 0.48"" 0.1 0.477" 0.57"" 0.67"" 1

(D BEBEAE Y i R 90 R %77 91 (56. 38 t/hm*) >
BIRWI(15. 29 t/hm”) >4 (1. 22 t/hm®) , Y
ot B AR 0 14 T 3 . AN [ RS A% B 2R W 1 4y
BEAR R N 2 4R AR > T >k > 510 4E 4 F >4
SRR 33 AR T AR > R R B R T AR
RIWHEN T, HEAEYHEP 60% L 1,

R X1.X2,X3. X4, X5,X6,X7.Y 43 5 A AU 2R 20 8 HBUR B R A,

(2) BRI A S . TR I3 R BUA S 7= ] (33 4F)
=2 AR >R (10 45, - 5E5R 0 5 i B AR
e P9 3 e Il G TR B 1] P 4 3R 20 D A BIL R >
PP > A W5 AR 23 BR 4l A R B D
RO = T AR > T AW L AN ) R 22 ] Y - 957 ) 22
FRFH . LR S BRE RIS
R BB 2 R B AR OGS

(3) L T AR B I o S 5 o DX A BN bR
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Relationships between biomass of the Juglans regia trees in different stand ages

and soil nutrients in karst peak-cluster depression

TAN Qiu-jin' s QIN Zhen-shi', HUANG Xi-yun', ZHANG Hao**,
CHEN Hai-sheng', ZENG Fu-ping*?, WANG Wen-lin'
(1. Guangxi Institute of Tropical Agricultural Science , Longzhou, Guangxi 532415,China;
2. Key Laboratory of Agro-ecological Processes in Subtropical Region s Institute of Subtropical Agriculture ,
CAS, Changsha, Hunan 410125, China;

3. Huanjiang Observation and Research Station of Karst Ecosystems, CAS, Huanjiang, Guangxi 547100,China)

Abstract The objective of this study is to explore the change process and the relationships between biomass
and soil nutrients for different-aged Juglans regia plantation in karst peak-cluster depression in the north-
west of Guangxi Province. Based on a combination of field investigation and laboratory analysis, this study
analyzed the change in biomass and soil nutriens and the influence of soil nutrients on the biomass of the
Juglans regia trees in different stand ages. It also discussed the biomass of the Juglans regia trees and asso-
ciated soil nutrients; and established relationship between soil nutrients and environmental factors (e. g.
slope aspect, gradient and position and bare rock rate). The biomass of the Juglans regia trees increases a-
long with the stand age, of which the trunk and root accounted for more than 60% of the total biomass. Ex-
cept for the available potassium, the soil nutrients have such a trend as rich fruiting period (33 years) >
seedling stage (2 years) => early fruiting (10 years). The result of correlation analysis showed that there was
no significant relationship between soil nutrient, slope position and bare rock rate. However, there was neg-
atively significant correlation between soil nutrient, slope, and vegetation coverage. The biomass of the
Juglans regia trees is a result of the combined influence of various factors and their growth at different sta-
ges is affected by different factors. For example, in seedling period the biomass of the Juglans regia trees is
controlled by total phosphorus; but that is controlled by available phosphorus in early fruiting and by availa-
ble nitrogen in rich fruiting. Based on these findings, soil nutrient should be considered as one of key factors
in the Juglans regia plantation cultivation in karst regions.

Key words Juglans regia, karst peak-cluster depression, stand age, biomass, soil nutrients
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